Summary: Taxonomic concepts in the morphologically variable Aloe arborescens Mill. are discussed. Previous approaches to the taxonomy of this species varied from describing aberrant material as new entities, using formal taxonomic categories, to selecting forms with horticulturally desirable characters and naming these as cultivars. We propose that in the case of this species, the preferred approach to recognise variation among entities in horticulture should be at the level of cultivars, rather than formal taxonomic entities at infraspecific ranks. It is only after extensive fieldwork throughout the complete distribution range of this species and intensive research, including all possible forms of data (morphological, anatomical, chemical, molecular, etc.), that any formal distinctions at infraspecific level can be made. 
by . However, probably its most popular use is in the treatment of burns and wounds (Reynolds, 1950; Lane, 2004; Bosch, 2008) . It received worldwide attention after the second World War, when the value of a gel prepared from its leaves was demonstrated, following its application to skin burns of victims of the nuclear bombs dropped on Japan (Bosch, 2008) . It is surprisingly very little used for its medicinal properties in its native range , but is very highly esteemed in Asia and the Mediterranean (Bosch, 2008) . A leaf decoction is reportedly given to women to ease childbirth in South Africa (Reynolds, 1950) . In Japan, leaves are widely used as a vegetable, a health food to ease constipation, and as a purgative and for dermatological use (Bosch, 2008) . Watt & Breyer-Brandwijk (1962) also reported the use of a cold infusion of A. arborescens as a drench in the treatment of sick calves.
The krantz aloe readily grows from cuttings and seed. It has been in cultivation at the Dutch East India Company's Gardens in Cape Town, South Africa, since at least 1695 (Reynolds, 1950; West, 1974) and also in Japan since the 17 th century (Bosch, 2008) . Today it is widely cultivated in the tropics and subtropics, and is an extremely popular garden plant in the Mediterranean region (West, 1974; Lane, 2004; Bosch, 2008; Smith & Van Wyk, 2008) . It is commercially grown in Italy (for its medicinal and cosmetic uses), Japan (as medicine and food) and recently also in Israel and China (Bosch, 2008) .
Not surprisingly, the wide ecological amplitude of the species and its popularity in horticulture, has also enabled it to successfully colonise localities remote from its natural habitat (Webb, 1980; Forster & Clifford, 1986; Reynolds & Herring, 1991) , becoming naturalised in Japan 6 7 8 9 (Bosch, 2008) and invasive in Portugal (Smith & Figueiredo, 2009) . We consider here aspects of the morphological variation encountered in A. arborescens. It is proposed that the most practical approach to the taxonomy of A. arborescens is to recognize horticultural forms as cultivars. Establishing formal infraspecific names at the subspecific and varietal categories will lead to an inordinate and undesirable proliferation of names. Such formal distinction will only be possible after extensive research. (Glen, 1987; Glen & Hardy, 2000) , and A. pluridens Haw. from the Eastern Cape and KwaZulu-Natal, South Africa (Carter et al., 2011) .
Variation in Aloe arborescens
Aloe arborescens usually grows in pockets of rich soil on rocky slopes and outcrops ( Figure 5 ), sometimes in dense bush or even as an epiphyte ( Figure 6 ), in mountains in areas of high summer rainfall, but is also present in the winter rainfall region of the Western Cape, South Africa. It occurs at altitudes from near sea-level to 2,800 m.
Morphological variation in A. arborescens can most often be seen in the leaves and racemes. Leaves vary in length and width among different populations. Leaves are usually dull green, but can become reddish in winter in certain regions (e.g. part of northern KwaZulu-Natal, South Africa) (Figure 7 ) or can even be yellowish green (as in the Soutpansberg, Limpopo, South Africa) (Figure 8 ). Racemes vary from broad ( Figure 9 ) to narrowly conical, while the flowers and pedicels can also vary in length (Reynolds, 1950; Bornman & Hardy, 1971) . Flowers are mostly scarlet, but can range in colour from yellow (Reynolds, 1950) to salmon or orange. At the north of its distribution range in Malawi, A. arborescens is very large, while smaller forms occur in Zimbabwe and South Africa (Lane, 2004) . It forms robust, thick-stemmed shrubs in some areas (Figure 10 ), while in others plants are low straggly bushes with fairly thin stems (Figures 11 & 12) .
Aloe arborescens is known to hybridise regularly with a number of other aloes ( Figure 13 ) (Reynolds, 1950; Bosch, 2008 ) across many of the Sections established by Berger (1905) , from the tall tree-like Aloidendron to the relatively diminutive grass-like Leptoaloe. This is a consequence of both the widespread distribution of A. arborescens − usually locally abundant when found, and highly floriferous − as well as its sympatric occurrence with many other aloe species, most of which similarly have a diploid chromosome number of 2n = 14 (Riley, 1959) . This ability to hybridise occurs in spite of a somewhat restrictive breeding system in A. arborescens, the flowers of which are self-incompatible due to a mechanism acting in the ovary (Hargreaves et al., 2012) . A total of 15 known natural crosses were listed by Reynolds (1950) for A. arborescens, a number only exceeded by A. marlothii crosses (Reynolds, 1950) . Several more hybrid combinations have been identified since, many arising in cultivation (see Boxes 1 & 2). The result of these hybrids breeding back into the original population generates yet further morphological variation, so complicating an already involved picture. Dominant characters that are usually retained in hybrids of A. arborescens are branched stems, characters of the somewhat sickle-shaped leaves and their marginal teeth, long pedicels and the shape of the flowers (Reynolds, 1950) . Characters reported by Reynolds (1950) to usually be incorporated from the other hybrid parent are tall stems, unspotted leaves, simple inflorescences, and the colour and length of the flowers. These hybridisation patterns might in part explain the documented variation in particular characters of A. arborescens, e.g. the length of the stems, and the length and colour of the flowers.
Infraspecific taxa
Perhaps somewhat surprisingly, only one infraspecific entity, Aloe arborescens subsp. mzimnyati Van Jaarsv. & A.E.van Wyk, has been upheld in A. arborescens in recent publications (Carter et al., 2011; Grace et al., 2011) . This taxon is endemic to the lower Mzimnyati River in KwaZulu-Natal, South Africa, where it grows in rock crevices on sheer, east-and south-facing, quartzitic sandstone cliffs at an altitude of ± 500 m. It differs from the typical subspecies in having a smaller growth habit, forming rounded shrubs of up to 0.50-0.75 m high. Flowers are smaller than in the typical subspecies (22-25 mm long, instead of ± 40 mm long), slightly clavate and variable in colour (orange-red, orange to yellow) within the same population (Van Jaarsveld & Van Wyk, 2005) . It is also reported to flower somewhat later, in July and August, as opposed to the usual phenology (June to July) of A. arborescens. However, flowering time is another variable character of the krantz aloe, with some cultivars flowering even in mid-summer (Smith & Van Wyk, 2008) .
Another infraspecific entity that is often recognised is Aloe arborescens Mill. var. natalensis Conversely, several synonyms are recognized in the species, none of which are recognized as applying to good taxa today Grace et al., 2011) . Furthermore, A. mutabilis Pillans is also seen as a synonym of A. arborescens by some authors (Glen & Hardy, 2000) , adding to the variation included in this species concept. Initial authors [from Miller (1768) (Reynolds, 1950) .
Recognising variation in Aloe arborescens
Morphological variation such as that seen in A. arborescens is not uncommonly encountered in other aloes. However, this variation is, systematically, often treated differently depending on the group of aloes under consideration. Species concepts are applied inconsistently, with some aloes treated as variable species, whereas others are separated into infraspecific entities based on small morphological differences. A good example is the yellow forms of A. arborescens ( Figures  14-15) , which are not recognised on infraspecific level, but regarded as mere colour variants, and at times cultivars. On the other hand, A. wickensii Pole Evans var. lutea Reynolds is separated from the typical variety based on its yellow flowers and the unicoloured racemes that are slightly narrower and longer than in the typical variety (Reynolds, 1950) . One approach to recognizing the variation in Aloe arborescens has been through naming cultivars that display extraordinary or aberrant characters that make such selections horticulturally desirable (Figures 16-17 ) (Van Jaarsveld, 2002) . Description of cultivars of A. arborescens is ongoing with, for example, A. arborescens 'Andy's Yellow' and A. arborescens 'Andy's Red' having been released in 2007 , respectively (Anonymous, 2011 . Reynolds (1950) concluded that "It is much wiser to regard Aloe arborescens as being a variable species, than to attempt to uphold varietal names based on overseas growth forms." We agree, and also feel that this is presently the best approach to follow for natural variation found within and between populations of A. arborescens. For this reason we here subsume the only subspecific entity currently recognised, Aloe
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